Abstract: Sixteen lambs ranging in age between 9-12 months with live body weight 30-32 kg were used in an experiment with 12-week periods to determine the effects of dietary deep stack broiler litter level on growth performance. Deep stack was prepared in an underground silo pit (2*2*2m) for a period of month. Four concentrate rations were used compromising deep stacked broiler litter at a rate of 0, 15, 30 and 45% of ration in addition to other feed ingredients of molasses, sorghum, groundnut cake, wheat bran, groundnut hullus, limestone and salt. Dry matter intake as g/kg metabolic body weight were not found to be different from each other except for higher inclusion rate which increased (P <0.05). At higher inclusion rate both total gain and the average daily gain increased (P <0.05). Also feed conversion ratio was not affected by inclusion of deep stack broiler litter except for the higher inclusion rate (P <0.05). When inclusion rate of deep stack broiler litter is increased the lambs tend to consume more water. There was a significant (P <0.05) difference among rations on digestibility of dry matter (DMD), crude fibre (CFD) and Ash content (AshD). Animal fed on ration A and C had a higher DMD, CFD and AshD than ration B and D. Hence there was no significant (P <0.05) difference among rations on digestibility of organic matter (OMD), crude protein (CPD), ether extract (EED), Ca and P. The nitrogen intake was increased while the inclusion rate of deep stack broiler litter increased. However there was a significant (P <0.05) difference among rations on N intake. Whereby there was no significant difference (P <0.05) among rations on feaces N, urine N and N-retention. There was a significant (P <0.05) difference in the 3 pH and the concentration of NH -N in the rumen liquor among rations, which a higher value of NH3-N and pH was recorded for ration D. While there was no significant difference (P <0.05) in concentration of VFA which a higher value for ration A and D than ration B and C. The cost of one kg body weight gain was lowering as the broiler litter inclusion rate increased and then raised at 45% inclusion rate. It could be concluded that feeding deep stacked broiler litter with the levels of 15, 30 and 45% concentrate inclusion rate to lambs impose no harmful effect on their health or causing a severe reduction in their body performance and it was shown that it is a safe feed without any determinant effects on lamb's health. Even more it was a cheap feed and produced a reasonable growth rate without causing any remarkable decrease in daily feed intake.
INTRODUCTION
There are many agricultural and industrial byproducts that can be used in livestock production systems throughout the world. Much research has been conducted to determine most appropriate uses of byproducts. This study will likely continue and possibly expand in the future because of the wide array of byproducts available and differences among regions of the Sudan in other available byproducts also fed to ruminants and preferred livestock products. The use of poultry litter byproducts in ruminant diets can decrease production costs and increase total production. Chemical and physical characteristics of poultry litter byproduct and animal nutrient requirements determine most appropriate means of use . [11] Broiler litter is high in ruminally degraded crude protein; therefore, most efficient use is as a crude protein supplement with low protein feedstuffs. However, because of low cost, broiler litter is frequently included in diets at moderate to high levels. Dietary supplementation of broiler litter from moderate to high levels in digestibility for low protein feedstuffs does not decrease digestible energy or organic matter intake since greater total intake compensates for relatively low digestibility of broiler litter . [11] Ruminants have ability to digest low cost feedstuff that is not utilized by other livestock. However protein is typically the most expensive ingredient in ruminant's diets. The possibility of using poultry litter as a cheap dietary ingredient for ruminants has been considered over a long period . Feeding poultry litter is a means [17] of disposing of a waste in environmentally oriented manner, while supplying a low cost protein feed to ruminants. There is an apparent hatred on the part of the public to accept poultry litter as ruminant feed. However the public readily accept organically grown vegetables on composted poultry litter. The process by which a plant assimilates food into its tissues is much less complicated than the process by which the ruminants do the same thing, ruminants food is broken down and processed much more completely. In Sudan poultry litter is traditionally used as a fertilizer, its use as a feed ingredient in ruminants diets is recent and not very frequent . Poultry production was [9, 1, 2, 21, 16] growing rapidly the last years. The last survey of poultry farms in Khartoum state was revealed that there were about 8.2 million broiler chicken and 1.3 million layers which done by Ministry of Agriculture, Animal resources and Irrigation (2005) . These large numbers of growing chicks implies large amount of poultry wastes. The storage and high costs of conventional feedstuffs for ruminants during dry season necessitate the use of byproducts in ruminants feed specially poultry litter. Processing of broiler litter by deep stacking and ensiling are equally feasible and effective for elimination the pathogens and processed broiler litter can incorporated in the diet of ruminants at levels of up to 50% without any adverse effect on the health of the animals . [8] The objective of this experiment is to study the effect of supplementation of different levels of deep stack broiler litter on growth performance, digestibility and rumen fermentation. Also to create an applicable environmental method to get use of this poultry waste and turn it into viable animal products. 
MATERIAL AND METHODS

Study
Feeds and Feeding:
Deep Stacked Broiler Litter: Broiler litter collected from a commercial broiler houses, bedded with wood shavings was used. The broiler litter is a mixture of bird excreta, dropped feed, bedding material and feathers. Deep stacking was prepared in an underground silo pit (2*2*2m). The collected litter was spread on a plastic sheet and water was added to bring its moisture contents to about 30% using garden sprayer. Then, the sprayed litter was stacked in the underground silo pit surrounded with plastic sheet and pressed manually. The pressed litter was covered using plastic sheet. A thin layer of soil (3 -5 cm) was placed over the covered plastic sheet. The preparation of the underground silo pit was made in two days and was opened after a period of at least one month. Representative samples of broiler litter were taken after deep stacking and proximate analysis was made on dried ground samples as outlined by AOAC . [6] Experimental Feeds: Four concentrate rations were used compromising deep stacked broiler litter at a rate of 0%, 15%, 30% and 45% of concentrate in addition to other feed ingredients of molasses, sorghum, groundnut cake, wheat bran, groundnut hullus, lime stone and salt ( Table 2-1). All concentrates ration were prepared to be isonitrogenous and isocolaric.
Experimental Animals: Sixth teen lambs ranging in age between 9-12 months with live body weight 30-32 kg purchased from Abu Zied market (Omdurman) were allotted into four groups each group consist of four animals in CRD design. They were left for an adaptation period of two weeks. During the adaptation period, the animals were housed in one pen and given a mixture containing equal amounts of the proposed experimental diets gradually in addition to green fodder (Medicago sativa) at a rate of 1 kg/head /week to ensure similar population of rumen microflora. The experimental diets and their chemical composition are given in table (1) .The animals were also treated against ecto and endo parasites. At the end of the adaptation period, the lambs were individually weighed, then divided according to live weight into four equal groups of an average 31.7 kg each. Each group was then penned separately. The pens were provided with feed and water troughs, in addition to salt-lick blocks. The experimental diets were then distributed at random among the animal groups and feed was offered as one meal in the early morning.
Data Collection: Live weight was taken weekly following an overnight fast except for water. Feed intake was determined daily as the difference between the amounts of feed offered and refusals. Digestibility and N balance: In the last week of feeding trial, lambs were placed into digestibility boxes provided with feed and water troughs, with free access to experimental feed, water and mineral blocks. Feeds and refusal were weighed in a top loading balance weighing to nearest 50 g to determine feed intake by subtracting feed residue from that offered in the previous day, and was garaged for the whole period Feaces and urine were collected daily for 7 days. Every morning throughout the collection period, at about the feeding time the feaces collected into plastic bucket which dry matter content of the feacal was determined daily and weighed to the nearest 50 g on 10 kg to loading balance, 5% of the feacal sample was taken and stored at -200C to determine N content, 10% of the feacal was air dried and stored in plastic bucket until the end of the collection period. The urine voided by the lambs was allowed to drain into bottle fitted with plastic funnel, placed under the digestibility box in the ground containing 5 -7 ml sulfuric acid preservative to prevent the loss of nitrogen from the urine. The collected urine was then strained through a layer of glass wool to remove detached hair fragments or other solid contaminants. Its volume recorded using a liter measuring cylinder and mixed 10% volume sample was taken and stored at -200C daily samples from each lamb were pooled together in one container for 7 days. After daily collection, the funnels were washed with tap water before placing the acid for the next day.
Calculation of Digestibility:
The dry matter digestibility coefficient (DMD) expressed as a percentage was calculated as follows:
Rumen Environment Study: Rumen liquor was collected by rumen stomach and sampled every 2 hr up to 6 hr post the morning meal. Immediately the pH was measured using a portable pH meter. Then the liquor strained through two layers of cheese cloth and stored at -200C for further analysis. Rumen ammonia 3 nitrogen (NH -N) and volatile fatty acid (VFA) were determined according to .
[3]
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Rumen Ammonia Nitrogen (NH -N): NH3-N was determined as described by Abdulrazak and Fujihara . [3] In the test tube 3 ml of 20% tricholoroacetic acid and 3 ml of rumen liquor were put and centrifuged for 10 minutes. 2 ml of above solution were directly infuse to distillation set up and then added 10 ml sodium borate dehydrate, distilled for about 5 minutes then titrated using 0.05 N sulfuric acid. Calculated as follows:
Volatile Fatty acids (VFAs): The VAFs were determined by steam distillation as described by Abdulrazak and Fujihara . In semi macro kjeldhal [3] flask 5 ml of rumen liquor were pipette and 3 ml of distilled water and 10 ml MgSo4 and H2SO4 were added. 150 ml of distillated were collected in a flask and place 1 -2 drops of phenolphthalein indicator and titrated using 0.05N NaOH solutions. Calculated as follows:
Statistical Analysis: Data were analyzed by analysis of variance for a complete randomized design . Where [19] the F test was significant, the treatment means were compared using least significant difference (LSD).
RESULTS AND DISCUSSION
Feeding Trial Performance:
The results table (3-1) and figure (3-1) indicated that feeding deep stack broiler litter did not suppress the intake, total gain or the average daily gain. At higher inclusion rate both total gain and the average daily gain increased (P <0.05). Dry matter intake as g/kg metabolic body weight were not found to be different from the 15 and 30% inclusion rate of deep stack broiler litter except for higher inclusion rate which increased (P <0.05). Also feed conversion ratio was not affected by inclusion of deep stack broiler litter (15 and 30%) except for the higher inclusion rate (P <0.05) where there were a significant increase in the quantity of kg of feed needed to be converted to one kg live weight gain than the other rates. The water intake were not affected by inclusion the deep stack broiler litter in the tested diets but water intake tended to be higher in diets containing higher inclusion rate (45%) (P <0.05) or showed little variation.
Digestibility:
As shown in table (3-2) there was a significant (P <0.05) difference among rations on digestibility of dry matter (DMD), crude fibre (CFD) and Ash content (AshD). Animal fed on ration A and C had a higher DMD, CFD and AshD than ration B and D. Hence there was no significant (P <0.05) difference among rations on digestibility of organic matter (OMD), crude protein (CPD), ether extract (EED), Ca and P.
N-retention:
It is clear from table (3-2) that the nitrogen intake was increased while the inclusion rate of deep stack broiler litter increased. However there was a significant (P <0.05) difference among rations on N intake. Whereby there was no significant difference (P <0.05) among rations on feaces N, urine N and Nretention.
Rumen Fermentation Study:
The mean values of concentration ammonia-N, VFA concentration and pH in the rumen liquor were shown in table (3-2) and were plotted graphically in Figure (3-3) , (3) (4) and (3-5) respectively. There was a significant (P <0.05) difference in the pH and the concentration of NH3-N in the rumen liquor among rations, which a higher 3 value of NH -N and pH was recorded for ration D.
While there was no significant difference (P <0.05) in concentration of VFA which a higher value for ration A and D than ration B and C.
Discussion: Dry matter intake by lambs was similar with many studies using poultry litter as feed ingredient . However, the dry matter intake of [10, 12, 16] lambs reported in this study (1.8-2.7 kg/day/head) is higher than that reported by (1-1.3 kg/day/head) [18] having the same average live weight. Body weight gain reported in this study was higher than that recorded by . Feed conversion ratio reported in this study [16, 12] range between 9.5 and 10.8 kg DM feed /kg live weight gain and deteriorated gradually as the broiler litter inclusion rate increased, that deterioration could be due to lower energy density of broiler litter compared with other ingredients. In accord reported [16] higher Feed conversion ratio (10.33) for sheep fed high level of poultry litter compared with others fed no or low levels poultry litter (7.36-9.42). When inclusion rate of deep stack broiler litter is increased the lambs tend to consume more water.
The apparent digestibility values for DM, OM, CP, EE and CF reported in this study were higher than those reported by many researchers who used [6, 13, 7, 8] processed broiler litter by deep stacking or ensiling with green forage to form complete diets for ruminants. Apparent digestibility of CP in this study tended to be lower for diets containing the highest inclusion rate of deep stacked broiler litter and this agrees with the findings of Holzer and Levy and Talib, .
[14] [20] Nitrogen intake (g/day) increased with increased of inclusion rate of deep stacked broiler litter in the concentrated diets and this may due to the kind and source of protein supplemented. Positive nitrogen balance was observed in all diets, but higher in diet B and D.
Ruminal fluid pH was lower on the control diet than for those fed the deep stacked broiler littercontaining diets. pH values of rumen fluid reported in this study were similar to that reported by Chaudhry et al.,
and within the range of (6-7). The [8] concentration of total VFA for control diet was higher than for those fed the deep stacked broiler littercontaining diets. Ammonia nitrogen concentration was increased gradually while the inclusion rate of deep stacked broiler litter in the diets was increased. Ammonia N concentration in diet D was signiWcantly greater than for other diets.
Conclusion:
From the results of this study it could be concluded that feeding deep stacked broiler litter with the levels of 15, 30 and 45% concentrate inclusion rate to lambs impose no harmful effect on their health or causing a severe reduction in their body performance it was shown that it is a safe feed without any determinant effects on lamb's health. Even more it was a cheap feed and produced a reasonable growth rate without causing any remarkable decrease in daily feed intake. Sorghum  17  17  17 Wheat bran  17  19  13 DSBL1  0  15  30 Lime stone  2  2  2 Total  100  100  100  100 ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
Deep stack broiler litter (%) in concentrate diets -------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------Groundnut Cake 20 12 4 0 ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------Groundnut hulls 18 9 8 7 ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
10.91 10.68 10.16 9.86 Proximate analysis was performed according to AOAC (1990) methods. ME of the complete diet was calculated according to the equation: ME (M j/kg DM) = 0.012CP + 0.031EE + 0.005CF + 0.014NFE . [15] a-c Table 3 -3: Production cost study of lambs in feedlot performance trial . 
E.M ---------------------------------------------------------------------------------------------------------------------------------
- --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- Num ber of anim als 4 4 4 4 - --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
15.00 15.00 15.00 15.00 60 Animal sales  1020  1010  1000  1020 
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------Feces
7.5 7.5 7.5 7.5
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------Total of income
1027.5 1017.5 1007.5 1027.5 Extension work should be done towards the benefits of using poultry litter as ruminant feed than as a fertilizer and so that possible contamination of underground water is minimized. In addition to that farmers explore a feasible method of waste management and develop their own complementary system of animal production.
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
